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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to an angiotensin converting enzyme inhibitor consisting of a peptide having a spacified
number of amino acld rasidues containing Val-Pro-Pro as an effactive constituent.

[0002] The angiotensin converting enzyme, referred to hereln as ACE, Is mainly present in lungs or vascular en- .
dotheliai cells and acts on angiotensin | (Asp-Arg-Val»Tyr-lla-Hls-Pro—Phe-Hls-Lau) decomposed by renin to isolate a
dipeptide (His-Leu) from its C-tarminal and to produce angiotensin |l exhibiting a strong vasopressor action. Besides,
the enzyme has an action of decompasing and inactivating bradykinin which decreases biood pressure. Since ACE
not only produces a peptide which increases blood Pressure (angiotensin Il) but also decomposes and inactivates a
peptide which decreases blood pressure {bradyKinin), it exhibits the action of preducing a rise in blood pressure. Such
consideration has led to development of a variely of substances suppressing a rise in blood pressure by inhibiting such
enzymatic activity.

[0003] A large numbar of ACE inhibiting natural and synthetic substances, inclusive of snake venom, have been
reporied to date. Such synthesized substance as captopril (D-2-meihyl-3-mercaptopropanoyl-L-pioline) has already
been put to practical application as an orally administered vasodepressor. However, such pharmacseulical exhibits side
effects in many cases and special attention needs ba exercisad in safely aspacts. ACE inhibitors derived from foodstuft
have been studied in many fields in expectation of a vasodepraessor exhiblting low toxicity and high safety. For example,
ACE inhibiting peptides produced by enzymatic hydrolysis of proteins, such as casein (Susumu Maruyama et al. A. B.
C.. 51(9), 2557 - 2561 (1987)), or fish meat protein (by Hiroyuld Ukeda, Nippon Nogei Kagaku Kaishi (Joumal of Japan
Society for Bioscience, Biotechnology, and Agrochemistry), 66{1), 25 - 29 (1992)), have been reported io date.
[0004] However, those substances supported by effective data obtained by oral administration are only fow. Thus,
& damand has been ralsed towards an sffective vasodepressor which may be administered orally in a minor dosage
with high safety.

[0005} Components of lactic acid bacteria have so tar been known to exhibit ACE inhibiting capability or an action
of producing decreased bicod pressure, as reported by Sei llo in *Medicine and Biology®, 116(3), 158-161 (1988) and
disclosed in Japanese Laid-Cpen Patant Publication No. 2247127 Besides, a high molecular subsiance with a mo-
lacular weight of not less than 5,000 preduced by removing microorganisms and cassin from fermented milk, has been
reported to exhibit an acticn of Producing decreased blood pressure as disclosed in Japanese Laid-Open Patent Pub-
lication No. 61-53216. Howaver, only a few reports have been made on ACE inhibitors other than those derived from
microorganismes,

[0008]) Meanwhile, tripeptide Val-Pro-Pro has been synthesized by Rac et al. asa partiai constituent of collagen, and
reported as being one of substances useful for explanation of racemization (Rao S. Rapaka, R.S. Bhatnagar and D.
E. Nitecki, BIOPOLYMERS, 15, 317-324 (1976). Howsver, this substance has not been known to exhibit ACE inhibiting
activity. On the other hand, the tripeptide Val-Pro-Pro has been difficuit to produce by chemical synthesis. Thus, a
demand has been raised towards development of a method for producing such tripeptids easily on an industrial basis.

SUMMARY OF THE INVENTION

[0007] Itis an object of the present invention to provide an ACE inhibitor which exhibits high safety and an eflective
AGE inhibitive activity through oral administration in a minor dosage and which may be employed as a phamacsutical
or physiologically functional foodsiuff, and a method for producing such AGE inhibitor.

[0008] Itis another objact of the pressent invention to provide a method In which the ACE inhibitor may be produced
easlly and inexpensively.

[0008] The above and other objecis of tha present invention will bacomes apparent from the following description.
[0010] According to the present invention, there is provided an angiotensin converting enzyme inhibitor containing
as an effective constituent Val-Pro-Pro and containing 3 to 10 amino acid residues,

[0011}  According to the present invention, there is also provided a mothod for producing the aforementioned angl-
olensin converting enzyms Inhibitor comprlsing fermenting a foodstuff material containing Val-Pro-Pro as a constituent
component with factic acid bacteria. ’

PREFERRED EMBODIMENTS OF THE INVENTION

[0012] The present invention will be described in more detail hareinbalow.

[0013] inthe ACE inhibitor of the present invention, it suffices if the peptide employed as its offective constituent is
& Val-Pro-Pro containing peptide having 3 to 10 amine acid residues. it may also be such peptide to which pharma-
ceutically acceptable salis, such as hydrochlorates, sulfates, succinates, citrates or tarlarates are added. The amino




Q

EP 0 583 074 B1

acid residues linked to Val-Pro-Pro are preferably linked to the N-terminal side. Besidas, itis preferred that the number
of the amine acid residues be small. Examples of the peptides preferably include peptides represented by amino acid
saquencas, such as Val-Pro-Pro, Val-Val-Pro-Pro, Val-Val-Val-Pro-Pro, Pro-Val-Val-Val-Pro-Pro, Leu-Thr-Gin-Thr-Pro-
Val-Val-Val-Pro-Pro, Leu-Val-Pro-Pro, Phe-Leu-Val-Pro-Pro, Pro-Val-Pro-Pro and Ala-Pro-Val-Pro-Pro, and salt ad-
ducts thereof. These peptides or salt adducts therect may be used alone or in combination,

[0014] The Val-Pro-Pro containing peptide with 3o 10 amiho acid residues employed as tha ACE inhibitor according
to the present invention, may be produced not only by the method of the’ present invention as later explained, but also
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Example 1

Preparation of Fermented Milk a

[0022] 9 g of defatted skim milk powders were dissolved in 100 g of water. After pasteurization at 115°C for 20
minutes, the solution was cooled to fermentation temperature, and incculated with Lactobacillus helveticus JCM-1004
using a platinum loop wire. A primary starter {pH. 3.5), containing 5 X 108 (actic acid bacteria per mi of the solution,
was prepared by cultivation at 37°C for 24 hours. 180 g of defatted skim milk powders were dissolved in 2 kg of water
1o give an aqueous solution, which was then pasteurized at an elevated temperature of 90°C. After cocled to termen-
tation temperature, the pastaurized solution was inoculated with the above-mentioned primary starter. Cultivation was
continued at 37°C for 24 hours 1o give a sacondary starter. 4.5 kg of defatted skim milk powders wers dissolved in 50
kg of water and pasteuriZed at an elevated temperature of 30°C. The resulting solution was cooled to fermentation
temperature and inoculated with the aforementioned secondary starier. Cultivation was continued at 37°C for 24 hours
to producs approximately 56 kg of fermentad milk a.

Quantitation of Peptida b (Val-Pro-Pro} Contained in Farmented Milk

[0023] 5 ml of the aforementicned fermented milk 2 were centrifuged at 10,000 rpm for five minutes, and a resulting
supernatant was charged Into a column containing 1 g of "AMBERLITE XAD-7", a trade name of a resin manufactured
by ROHM & HAAS CO. The content of the column was washed with § ml of water and mixed with a non-adsorbed
fraction. The resulting mixture was charged into a combined column made up of two columns "SEP-PAK C1B", a trads
name of a column manutactured by WATERS INC. and washed with & ml of distilled water. After elution of the adsorbed
fraction with 5 ml of methanol, the resulting product was concentrated by a centrifugal concentrator ("MODEL CC-101°,
TOMY SEIKOQ CO., LTD.} and freeze-dried under reduced prassure. The resulting dried mass was dissolved in a 0.05
mol of an ammonium acetate buffer (pH 6.89) and subjected to separation by HPLC using a column "GS320HQ", a
trade name of the product manufactured by ASAHI GHEMICAL INDUSTRY GO, LTD. equilibrated by the sams buffer.
The peptide eluted at a flow rate of 0.6 ml/min. The peak with the slution time of 14.5 to 15.5 minutes was tractionated
and quantitated under the following condttions:

Conditions of Quantitation

[0024]

Column: p BONDASPHERE 5uC18, manufactured by WATERS INC.

Conditions of Elution: Solution A, a 0.1 wi% aqueous solutlon of TFA; solution B, acetonitrile containing 0.1 wt%
of TFA

Gradient eiution {B/A + B) X 100(%) : 0 % to 40% (60 minutes)

Flow rate, 1 mU/min; Detection: absorption of ultraviolet rays at 215 nm.

[0025] Using the resulting peptide as a standard, the weight of the peptide b contained in the filtrate was calculated,
It was found that 1.65 g of peptide b was contained in 56 kg of the fermented milk a.

Preparation of Paptida b

{0026] For purifying the peplide contained in ths resulting fermented milk g, the following purification process was
carried out.

[0027] 6 liter of the fermentad milk 2 were adjusted with 2 10N NaOH solution to a PH value in the vicinity of 7.3,
and admixed with about 1 liter of a resin manufactured under the trade name of *AMBERLITE XAD-2" by ROHM &
HAAS CO. and subsequently with distillad water to give a lotal volume equal to about 20 liter The resulting product
was agitated for 30 minutes and filterad through a bleached ¢loth 1o recover the rasin. After washing with 20 liter of

using a nylon wool of a 200 mesh size and subsequently filtered under reduced pressure using a hard filter paper. The
resulting fiitrale was concentrated at 55°C under reduced pressurs by an evaporator to preduce 200 m! of a concen-
trated liquid, which then was admixed with 250 mi of & resin manufactured by ROHM & HAAS CO. under the trade
name of "AMBERLITE IRA-400* (OH-type) and agitated with a spatula for eliminating the yellowish tint of the liquid.
Tha resulting fiquid was filtered under raduced prassure using a hard filter papar and the resulting fillrate was adjusted
to pH 7 using a 1N hydrochloric acid solution and freeze-dried. The resulting dried product was dissolved in a small
quantity of distiled water and charged into a column manufactured by PHARMACIA FINE CHEMICALS GO, under the
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trade name of "SEPHADEX G-25°. The resulting product was eluted with distilled water and an active fraction was
collected and lresze-dried to produce 50 mg of powders. The dried powdsrs were dissolved in a 0.05 M acelic acid
buffer (pH, 4.5) and charged into a column manutactured by PHARMACIA FINE CHEMICALS CO. under ths trade
name of "SP-SEPHADEX C-25" equilibrated with the same buffar tor elution by the buffer. The active fraction was
collected and fraeze-dried. The resulting freeze-dried mass was dissoived in a minor quantily of a 0.1 wi% aquecus
solution of TFA and subjected to separation using high epeed high performance liquid chromatography (HPLC). For
HPLC, a reverse phase column, manufactured by YAMAMURA CHEMICAL LAB. CO., LTD. under the trade name of
"YMS-PACK A-302" was used, and separation was carried out at & linear gradient of 0 to 40% (60 minutes), using
2-propancl/acetonitrile containing 0.1 wi% of TFA at a ratie of 7.3 as a solvent, to produce 1 mg of peptide b having a
sole peak and exhibiting ACE inhibiting aclivity.

[0028] The resulting peptide b was analyzed in accordance with the following methods.

Amino Acid Composition

[0028] 1pgoftherasulting peptide b was dissolvedin6N constant-boiling hydrochloric acid and hydrolyzed in vacuum
at 110°C for 24 hours. The resuiting product was analyzed as to its composition by a ninhydrin coloration method using
an analyzer manufactured by HITACHI LTD. under the trade narme of *HITACHI L-8500 TYPE AMINO ACID ANALYZ-
ER". Tha Val-Pro molar ratio was found to bs 1.00 : 2.08,

Amino Acid Sequence

[0030] The amino acid sequence at the N-terminal was analyzed and measured using an analyzer manufactured by
SHIMADZU CO. under the trade name of "SHIMADZU PROTEIN SEQUENGER PSQ-1° It was found that the N-
terminal amino acid sequence was Val-Pro-Pro.

Measurement of ACE Inhibiting Activity

[0031] The ACE irhibiting activity was measured in accordance with the method by Gushman and Cheung as de-
seribedin “D. W, Cushman and H. S. Cheung, Biochem. Pharmacol., 201837 (1971).

[0032] The samples of peptida b, prepared as above, were adjusted to concentrations of 12.5, 25.0, 50.0, 100 and
200 pg/ml, using a 0.1 M boric acid buffar containing 0.3 M Nacl, pH 8.3, and charged in amounts of 0.08 ml in test

.tubes. 0.2 ml of hippury! histidyl leucine (Hip-His-Leu, manutaciured by SIGMA CHEMICAL CO.), adjusted to 5 mM

with a 0.1 M boric acid buffer containing 0.3 M NaCl, pH 8.3, and 0.02 ml of an aqueous snzyme solution (ACE, 0.1
u/ml, manufactured by SIGMA CHEMICAL C0.) were added in this order as a substrats to the contents of each test
tube, and reaction was carried out at 37°C for 30 minutes. 0.25 mi of 1N hydrochioric acid was subsequently added
to the contents of each test tube. After termination of the reaction, 1.7 ml of sthyl acetate was added to the contents
of each tube, and agitation was continued for 20 seconds. After centrifugal separation at 3000 rpm for 10 minutes, and
recovery of 1.4 mlof an ethyl acetate layer, the solvent was removed by heating at 120° for 40 minutes. After removing
the solvent and adding 1 ml of distilled watey, the absorption at 228 nm of the extracted hippuric acid was msasured
and adopted as the ACE inhibiting activity. The inhibiting ratio was calculated by the fallowing equation:

[0033] Inhibiting Percentage = [(A - BY{A - C)]1 % 100 (%) where A is the absorbancae at 228 nm of hippuric acid free
of sample (peplide b), B is the absorbance at 228 nm of hippuric acid admixed with sample (peptide b), and C is the
absorbance at 228 nm of hippuric acid fras of enzyme and sample (paptids b).

[0034] The concentration of the inhibitor at 50% inhiblting percent (ICs5p) was then found. Tha value of ICgy for the
Peptide b produced was 14 uM.

Measurement of the Vascdepressor Action on Oral Administration to Rat

[0035] The vasodepressor action of the resulting fermented milk a and peptide b was measured by tha following
method. ’

[0038] Spontanaously hypertensive rats (SHR) (four in each group), each 26 weeks of age, furnished by CHARLES
RIBER JAPAN INC., were tamed and kept, by being fed tresly with watar and fsed manutactured by CLEA JAPAN
INC. under the trade name of "CE-2", in an animal room marntained at a temperalure of 23+ 2°C and a hurnidity of
55 £ 8%. To SHR, not fed overnight from the day preceding the test, physiological saline, fermented milk 8 and peptide
b dissoclved in physiclogical saline ware orally administered foreibly, using a stomachic sonds, in amounts of 2 mi per
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“PE-300". The differences in blood pressure between the blood pressure directly belore administration and that after
4 hours and that after B hours are shown in Table 1.

TABLE 1
Sample After 4 hrs, Atter 8 hrs.
Physlological Saline (control) -0.5mmHg -2.4mmHg
Fermented milk a -37.0mmHg -31.5mmHg
Peptide b -32.0mmHg -26.5mmHg

Example 2

[0037] To 55 kg of the farmented milk 8, produced in Example 1, 5 kg of a resin manufactured by ROHM & HAAS
CO. under the trade name of "AMBERLITE XAD-2" were added. The resulting mixture was agitated for 90 minutes at
room tempergture and filtered by a bleached cloth to recover the resin. After washing with 10 liter of water, the resin
was added to 2.5 liter of ethanol and agitated for 30 minutes. The resulling product was filtered using a 200 mesh size
nylon wool cloth and further filtered under raduced pressure using a hard filter paper. The resulting filirate was con-
centraled under reduced pressure at 55° C by an evaporator and freeze-dried to give about 3.1 g of paptide powders.
The peptide powders were quanlitated by a msthod similar to that used for quantitation of the peptide b comtained in
the farmanted milk a of Exampls 1, and were found to contain 0.4 g of peptide b.

[0038] 40.0 parts by waight of lactose, 34.8 parts by weight of sucrose, 5.0 parts by weight of tragacanth gum powders
and 0.2 part by weight of peppermint oll wera mixed together. A solution in which 20.0 parts by weight of the peptide
powders were dissolved In 20.0 parts by weight of distilled water was added to the resulting mixture and kneaded
thoroughly. The resulting kneaded product was spread on a glass plate sprinkled with starch to form a shest, which
was subsequantly punched by a matrix and dried to produce lozenges each weighing 1 g.

Example 3

Synthesis of Phe-Leu-Val-Pro-Pro

[0039] 0.0 mmo!} of Fmoc-Leu resin and each 0.1 mmol of Fmoe-Phe, Fmoc-Pro, Fmoc-Pro and Fmoc-Val were
charged into a peptide synthesizer manufactured by SHIMADZU CO. under tha trade nama of "PSSMB", and an Fmoc-
Phe-Lau-Val-Pro-Pro-Phe resin was synthesized, using a condensation agent PyBOP (benzotriazol-1-yl-oxy-tris {pyr-
raliding) phosphonium hexafluoro phosphate). The resulting resin was washed five timas with 1 mi of methanol and
twice with 1 ml of t-butylmethyt ether and dried. ]

[0040] After a step of desorption from the resin by a mixed solution of anisole-1, 2-sthanedithiol-TFA (5: 1 : 94), the
peptide was washed three times with anhydrous ether and dissolved in 0.01M HC, The resutting solution was freaze-
dried to produce 2.65 m! of white-tinted powders,

[0041] These powders were dissolved in 1 ml of 0.1M tris-HCI containing 0.9 M KC| (pH 7.5). To the resulting solution
there were added 6 milliunits of “CARBOXYPEPTIDASE A", derived from bovine pancreas, manufactured by SIGMA

Amino Acid Composition

[0042] A part of the peptide was dissolved in constant-boiling 6N hydrachloric acid and hydrolyzed at 110°C for 24
hours under vacuum. The resulting product was analyzed as to its composition, using an amine acid analyzer operating
by OPA coloration method, manufactured by JAPAN SPECTROSCOPIC CO., LTD. under the trade name of “PU 980",
The peptide was found to be composed of Val: Pro: Leu: Phe = 1.00:2.00 : 1.06: 1.08,

Amino Acid Sequence

{0043] Asaresultof analyses by an analyzer manufactured by SHIMADZU CO. under the trade nams of SHIMADZU
PROTEIN SEQUENCER PSQ-1 ", the peptide was found 1o have an amine acid sequence of Phe-teu-Val-Pro-Pro.
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Chemical Synthesis of Othar Val-Pro-Pro Centaining Peptides

[0044] Val-Pro-Pro, Val-Val-Pro-Pro, Vai-Val-Val-Pre-Pro, Proval-Val-Val-Pro-Pro, Leu-Thr-Gin-Thr-Pro-Val-Val-Val-
Pro-Pro, Leu-Val-Pro-Pro, Pro-Val-Pro-Pro and Ala-Pro-Val-Pro-Pro ware synthssized in accordance with synthesis of
Phe-Leu-Val-Pro-Pro mentioned above.

Measurement of ACE Inhibiting Activities

[0045] For each of the peptides synthesized by the above-mentioned method of chemical synthesls, the values of
|C5q Were measured in the same way as in measuring the ACE inhibiting activities in Example 1. The results are shown
in Table 2. ‘

TABLE 2
Svnthesized Peptides ICg, (M)
Phe-Leu-Val-Pro-Pro 12
Val-Pro-Pro g
Val-Val-Pro-Pro 283
Val-Val-Val-Pro-Pro 873
Pro-Val-Val-Val-Pro-Pro. 117
Leu—Thr-Gln—Thr—Pro-Val—Val-Val-Pro—Pro . 160
Leu-Val-Pro~Pro 123
Pro-Val-Pro-Pro 181
Ala-Pro-Val-Pro~Pro 627

Claims

1. A peptide containing 3 to 10 amino acid residuss including the sequence Val-Pro-Pro and salls thereof for uss as

a phanmaceulical or physiolegically -functional foodstuff, providing that said peptide is not Pyr-Gly-Trp-Pro-Gly-
Pro-Lys-Val-Pro-Pro. ’

2. A peptida according to claim 1 whareln said peplide is selected from the group comprising Val-Pro-Pro, Val-Val-
Pro-Pro, Val-Vai-Val-Pro-Pro, Pro-Val-Val-Val-Pro-Pro, Leu-Thr-Gln-Thr-Pro—Val-Val—Vaf-Pro-Pno, Leu-Vai-Pro-
Pro, Phe-Leu-Val-Pro-Pro, Pro-Val-Pro-Pro and Ala-Pro-Val-Pro-Pro, and salt adducts thereof,

3. Apeptide according to either claim 1 or 2 whersin said salts are selected from hydrochlorate, sulphate, succinate,
citrate and tartarate.

4. Use of a peptide according o any preceding claim for the manufacture of an angiotensin-converting enzyme in-
hibitor.

Uss ol a paptide according to any precading claim for the manufacture of g physiologically functional foodstuff for
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reducing blood pressure.

Use of a paplide according to any preceding claim for the manufacture of a physiologically functional foodstuff for
inhibiting anglotensin-converting enzyme.

A process for the preparation of a pharmaceutical, physiologically functional foodstuff or fermented foodstufl com-
prising fermenting a foodstuff material containing a peptide inciuding a sequence Val-Pro-Pro with lactic acid bac-
teria under conditions to produce 1 to 4mg of a peplide according to any one of claims 1 1o 3 per 100mi of the
fermented {oodstuft material.

The process of claim'7 wherein said foodstuff material is selected from whole animal milk, defatted animal milk,
milk casein, corn, corn protein, wheat, wheat protein, soybean, defatted soybsan, soybean protein and mixtures
thersof.

The procass of either of claims 7 or 8 wherein said foodstuft material is fermented in the presence of yeast.

The process of any of claims 7 to 9 whersin said phamaceutical or physiologically functional foodstufl is an angi-
otensin converting enzyme inhibitor.

The process of any of claims 7 to 9 wherein said pharmaceutical or physiologically tunctianal foodstuft is a blood
pressure reducing agent.

Patentanspriiche

1.

Peptlid, enthaltend 3 bis 10 Aminosaureresta, sinschlieBlich der Sequenz Val-Pro-Pro, und Saize davon zur Ver-
wendung als ein Arzneimittel oder physiologisch wirksamaes Nahrungsmittsl, mit der MaRgabe, daB das Peptid
nicht Pyr-Gly-Trp-Pro-Gly-Pro-Lys-Val-Pro-Pro ist,

Peplid nach Anepruch 1, wobei das Peptid ausgewshlt ist aus Val-Pro-Pro, Val-val-Pro-Pro, Val-Val-Val-Pro-Pro,
Pro-Val-Val-val-Pro-Pro, Leu-Thr-GIn-Thr-Pro-VaI-Val-VaI-Pro-Pro, Lou-Vai-Pro-Pro, Phe-Leu-Vai-Pro-Pro, Pro-
Vai-Pro-Pro und Ala-Pro-Val-Pro-Pro, und Salzaddukie davon.

Peptid nach Anspruch 1 oder 2, wobei die Saize ausgewshit sind aus Hydrochlorat, Sutfat, Succeinat, Citrat und
Tartarat.

Verwendung eines Paptides nach einem der vorangehenden Ansprilche {iir die Herstellung eines. Angiotensin-
Converting-Enzym-inhibitors,

Verwendung eines Peptides nach einem der vorangehenden Anspriiche fiir die Herstellung eines physiologisch
wirksamen Nahrungsmittels zur Senkung des Blutdrucks.

Verwendung sines Peplides nach einem der vorangshenden Anspriiche flir die Herstallung eines physivlogisch
wirksamen Nahrungsmittels fiir dis Hemmung des Angiotensin-(:onvening-Enzyms.

Vertahren zur Herstellung eines Arzneimittals, elnes physiclogisch wirksamen Nahrungsmittels oder sines fermen-
lierten Nahrungsmittels, umfassend dis Fermentierung eines Nahrungsmittelmaterials, enthaltend sin Peptid ein-
schlieBlich einer Sequenz Val-Pro-Pro mit Milchsaurebakterien unter Bedingungen, bei denen 1 bis 4 mg sines

Peptides nach einem der Anspriche 1 bis 3 pro 100 mi des fermentierten Nahrungsmittelmaterlals produzien
wearden.

Verfahren nach Anspruch 7, wobsi das Nahrungsmittelmaterial ausgewshlt ist aus tierischer Volimilch, entfetteter
Tiermilch, Milchcasein, Mais, Maisprotein, Weizen, Weizenprotein, Sojabohnen, entfatteten Sojabohnen, Sojaboh-
nenprotein und Gemischen davon,

Verfahren nach sinem der Ansprilche 7 oder 8, wobei das Nahrungsmittelmatarial in Gegenwart von Hele fermen-
tiert wird.




10

15

20

25

30

35

40

45

50

10.

1.

EP 0 583 074 B1

Verfahren nach einem der Ansprilche 7 bis 8, wobei das Arznsimittel oder das physiologisch wirksame Nahrungs-
mittel sin Angiotensin-Converling-Enzym-Inhibitor ist.

Varfahran nach einem der Anspriiche 7 bls 8, wabsi das Arznelmittel oder das physiologisch wirksame Nahrungs-
mittel ain blutdrucksenkendes Mittel ist.

Revendications

1.

10.

1.

Peptide contenant de 3 & 10 résidus d'acides aminés, y compris |a séquence Val-Pro-Pro, et sas sels, pour utili-
sation en tant que produit alimentalre & fonctionnalité pharmacseutique ou physiologique, & la condition que ledit
peptide ne soit pas Pyr-Gly-Trp-Pro-Gly-Pro-Lys-Val-Pro-Pro. :

Peplide selon la revendication 1, dans lequel ledit peptide est choisi dans te groupe comprenant Val-Pro-Pro, Val-
Val-Pro-Fro, Val-Val-Val-Pro-Pro, Pro-Val-Val-Val-Pro-Pro, Leu-Thr-Gin-Thr-Pro-Val-Val-Val-Pro-Pro, Leu-Vak
Pro-Pro, Phe-Leu-Val-Pro-Pro, Pro-Val-Pro-Pro et Ala-Pro-Val-Pro-Pro, et ses sels d'addition.

Peptide selon la revendication 1 ou 2, dans lequel lesdits sels sont choisis parmi les chiorhydrates, suifates, suc-
cinates, citrates et tartrates. :

Utilisation d'un peptide selon I'une quelcongue des revendications précédentes, pour préparer un inhibiteur de
Fenzyme de conversion de l'angiolensine.

Ulilisation d'un peptide selon l'une quelconque des revendications précédentes, pour préparer un produit alimen-
taire & fonctionnalité physiclogique pour réduire la pression sanguine,

Utilisation d'un peptide selon F'une quelconque des revendications précédentes, pour préparer un produit alimen-
taire & fonctionnalité physiologique pour inhiber Penzyme de conversion da 'angiotensine.

Procédé de préparation d'un produit alimentairs ou d'un produit alimentaire fermenté pharmaceutiqus, & fonction-
nalité physiologique, comprenant une &tape de fermentation d'un produit alimentaire contenant un peptida englo-
bant la séquence Val-Pro-Pro avec des ferments lactiquss dans des conditions permettant de produire 14 4 mg
d'un peptide selon 'une quelconque dss revendications 1 & 3 pour 100 ml du produit alimentaire fermentsé.

Procéds selon la revendication 7, dans lequel ledit produit alimentaire est choisl parmi la lait animal entier, le lait
animal dégraissé, la caséine du lait, le mais, la protéine du mals, le bls, la protéine du blé, ie soja, le soja dégraissé,
la protéine du soja et leurs mélanges. :

Procédé selon 'une quelconque des revendications 7 ou 8, dans lequel ledit produit alimentaire est ferments en
présence d'une levure.

Procédé selon I'une quelconque des revendications 7 & 8, dans lequel ledit produit alimentaire pharmaceutique
ou & fonctionnalité physiologiqus est un inhibiteur de I'enzyme de conversion de l'anglotensine.

Procadé selon 'une quelconque des revendicalions 7 9, dans lequel ledit produit alimentaire phamacsutique
ou a fonctionnalité physiologique est un agent hypotenseur.
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